1\m=.\4\p=n-\1\m=.\8mm in diameter, than did the anterior segment (P < 0\m=.\01).Higher levels of atresia in the posterior segment (P < 0\m=.\001) resulted in fewer follicles of > 8 mm (P < 0\m=.\001) and fewer post-ovulatory follicles than in the anterior segment. We conclude that most of the eggs produced during the hen's laying year must be from ovulations from the anterior part of the ovary.
Introduction
The single functioning ovary of the domestic hen is a mushroom-shaped organ consisting of two major parts (Gilbert, 1979) . It has a short stalk overlaying the abdominal aorta and vena cava. Ventral to the stalk is an extensive and complex convoluted germinal region, roughly oval in shape and longer along the anterior-posterior axis, within which follicles are exclusively confined. This stroma consists of an admixture of tissues derived from what were originally two separate areas, namely the true germinal epithelium of the ovary and the medullary tissue.
During development from hatching to maturity the ovary increases in size and complexity (Gilbert, 1979) and its surface is thrown into a series of 6-12 ridges interspersed with deep sulci (Prochazkova & Komarek, 1970) . These sulci run laterally and slightly diagonally across the surface of the ovary. Later, with continuing growth and follicular development, the sulci become obliterated leaving, in adult birds, a single narrower 'waist' formed from the lateral constriction of the stalk. The ovary is thus divided naturally along its length into two or more clearly defined segments or areas.
Because the laying hen is capable of producing one egg a day for many months, all stages of follicular development and regression of the post-ovulatory follicle are present simultaneously during the reproductive period. Follicular maturation is a long process lasting about 14 days during which time a follicle increases in diameter from about 1 to 40 mm Perry et ai, 1983) . On any given day, more than 10 follicles of 2-3 mm diameter may be present, but at most 1 or 2 of these are destined to ovulate. The remainder become atretic. It is not known whether a specific follicular factor favours survival or whether atresia is randomly spread throughout the ovary. This study investigates whether there are differences in atresia and ovulation between the naturally occurring divisions of the ovary described earlier. Ovaries were examined during the phase of rapid development around the time of sexual maturity, when possible differences might become established, and also from birds which had been in lay for over a year to look for any changes which might be related to the decline in laying performance with age. The work was undertaken as a preliminary study in the modelling of follicular growth, atresia and ovulation in the hen's ovary. , removed and placed in formalin for subsequent measurement of size (diameter) (Gilbert el al., 1982) . Numbers of these follicles in 5 size ranges were obtained by passing them through a series of sieves of decreasing mesh size. The mesh sizes were 5, 3-15, 2-36, 1 -8 and 1 -4 mm. In Group 1 birds (14 weeks) few follicles were present and these were weighed. The ovary minus follicles of > 1 mm diameter was divided into segments and weighed.
Materials and Methods
Not all the data for birds in Groups 1 and 2 are presented here because the ovaries of these birds contained variable numbers of ridges or segments. In Group 1, the ovaries of 16 birds had 7 segments (Group la) and those of 4 birds had 6 segments (Group lb). These last 4 birds are included in the data presented in Table 1 , but excluded from those in Table 2 Similar 2x2 analyses of the data from Groups 2a and 3 are presented. The ovaries of birds in these groups contained only 2 segments, anterior and posterior, and this classification replaces the middle-outer one used for Group 1 (see Fig. 1 (Table 3) , nor was there a preponder¬ ance of these follicles in the anterior or posterior segments. However, there was an increase in the rate of atresia of follicles of^8 mm in diameter in the posterior part of the ovary (P < 0001), leading to the production of fewer follicles of >8 mm in diameter (P < 001; Table 3 ).
Means of variables in Table 3 , ovary segment weight and numbers of post-ovulatory follicles for Groups 3, 4 and 5 are presented in Table 4 . For birds in Groups 4 and 5 the anterior segment of the ovary was almost always heavier than the posterior segment and so segment weight was used as a co variate for follicle numbers and rates of atresia. The posterior part of the ovary produced more normal follicles of < 8 mm in diameter for all ages, but this excess of follicles was greater in Groups 4 and 5 (P < 005). A higher rate of atresia for follicles^8 mm in diameter in the posterior segment (P < 0001) resulted in fewer follicles of > 8 mm in diameter being present (P < 0001). The decline in numbers of follicles of > 8 mm with age was very similar for both parts of the ovary. Differences between segments in numbers of follicles of > 8 mm in diameter should be reflected, albeit histori¬ cally, in lower numbers of post-ovulatory follicles in the posterior area of the ovary. This was the case, except that the deficit became more marked with age (P < 0001). The numbers of normal follicles of < 8 mm in diameter are broken down into different size classes in Table 5 . Formalin preservation increases follicular size (Gilbert et al., 1982) , and so the size distributions presented are all biased upwards. It is not known whether the bias is influenced by the age of the bird. Posterior-anterior segment differences were only present in follicles of < 3-5 mm in diameter. From this it can be seen that the increased atresia in the posterior part of the ovary gradually reduced the higher numbers of follicles observed there at earlier stages of growth to give approximately equal numbers of the larger follicles in both segments. The excess of normal follicles of 1-4-1-8 mm in the posterior part of the ovary (P < 001) indicates that more follicles were starting growth in this area. The patterns of follicular growth, atresia and ovulation were very similar in adult birds of all ages. The posterior part of the ovary had higher numbers of follicles in the early stages of rapid growth (1-3 mm), higher rates of atresia and fewer follicles of >8mm in diameter and postovulatory follicles. Follicles of > 8 mm in diameter in young birds of this strain are almost certain to ovulate . This is less certain for older birds . In this study only 3 laying birds, one of each age, had a single atretic follicle of > 8 mm in diameter. The rest had none. For Group 5 birds this observation may be related to their rate of lay of 60%, which is unusually high for birds of this age. The preponderance of follicles of > 8 mm in diameter in the anterior segment was established even before birds came into lay. The average numbers in birds of 18 weeks of age were 4-6 in the anterior and 2-3 in the posterior segment, i.e. two-thirds were found in the anterior part. This is smaller than the observed proportions for the birds in lay. Thus, the hen achieves high rates of ovulation with only one functional ovary, and most ovulable follicles arise from the anterior segment of this ovary while the posterior segment remains relatively dormant.
The decreases in numbers of large ( > 8 mm diam.) yellow follicles with age followed very similar patterns for both halves of the ovary. Further studies would be needed to examine whether the decline in egg production as birds age could be linked to relative changes in the production of ovulable follicles within the two distinct ovarian segments. (Franchimont & Channing, 1981; Goodman & Hodgen, 1982) , and they could be present also in the bird's ovary.
The results presented here reflect the influence of the local ovarian environment on follicular growth and ovulation. Previous work may require reassessment when it rests on the assumption of a homogeneous population of growing follicles. For example, have suggested that the balance between initiation of rapid growth and subsequent atresia determines the number of follicles of > 8 mm in diameter available for ovulation, and hence egg production. Also, Hocking et al. (1987) have shown an inverse relationship between the number of follicles of >8mm in diameter destined to ovulate and the rate of atresia in small follicles 2-5 mm in diameter in laying birds and broiler breeder hens. These are obviously oversimplified statements when the initiation of rapid growth, atresia and ovulation are spatially heterogeneous processes within the ovary. Simi¬ larly, studies relating plasma hormone concentrations to changes in reproductive performance may oversimplify by missing local ovarian changes in folliculogenesis which bring about observed dif¬ ferences. Conversely, it is possible that measurements of follicular characteristics such as receptor populations or hormone production could also be subject to this extra source of spatial variability, which may then mask real differences between the ovaries of birds given different experimental treatments.
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